This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 


Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 


BLACK BORDERS 

TEXT CUT OFF AT TOP, BOTTOM OR SIDES 
FADED TEXT 
ILLEGIBLE TEXT 
SKEWED/SLANTED IMAGES 
COLORED PHOTOS 

BLACK OR VERY BLACK AND WHITE DARK PHOTOS 
GRAY SCALE DOCUMENTS 


IMAGES ARE BEST AVAILABLE COPY. 


As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 


(19) 


J 


Eurof^^hes Patentamt 
European Patent Office 
Office europ^en des brevets 



(11) 


EP 0 743 465 A1 


(12) 


EUROPEAN PATENT APPLICATION 

published in accordance with Art. 158(3) EPC 


(43) Date of publication: 

20-11.1996 Bulletin 1996/47 

(21) Application number: 95918760.0 

(22) Date of filing: 22.05.1 995 


(51) intCL^: F1 60 29/06 

(86) International application number: 
PCT/JP95/00974 

(87) International publication number: 

WO 95/32366 (30.11.1995 Gazette 1995/51) 


(84) Designated Contracting States: 
DE FR GB IT 

(30) Priority: 20.05.1994 JP 131266/94 

(71) Applicant: THK CO. LTD. 
Tokyo 141 (JP) 


(72) Inventors: 

• TERAMACHI, Hiroshi 
Shinagawa-ku, Tokyo 141 (JP) 

• SHIRAI, Takekl 
Shinagawa-ku, Tokyo 141 (JP) 

(74) Representative: Klunker . Schmitt-Nilson . Hirsch 
Winzererstrasse 106 
80797 Munchen (DE) 


in 

CO 
CO 

o 
□. 

LU 


(54) METHOD OF MANUFACTURING ROLUNG GUIDE UNITS AND MOVING BLOCKS FOR 
ROLLING GUIDE UNITS 

(57) At least a bail escape hole (10) of a ball circula- 
tion passage (7) is formed of a molded body (12) and 
the molded body (12) is formed integrally with a block 
body (13) having high rigidity through an insert molding 
process, thereby eliminating a drilling working, possibly 
reducing assembling processes and redudng genera- 
tion of noise. 

It is preferred that the molded body (12) is provided 
with an inner peripheral portion of a direction changing 
passage (11) integrally connected with the ball escape 
hole (10) and joined with both end surfaces of the block 
body (13). 

Furthermore, it is preferred that the molded body 
(12) is provided with a retainer (17) extending along a 
loaded ball passage (8) and integrally connected, at its 
both ends, with the inner peripheral portion of the direc- 
tion changing passage (11), thereby providing a closed 
sectional shape surrounded by the ball escape hole por- 
tion (10). the direction changing portion (11) and the 
retainer portion (17). 
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Description 

Technical Field 

The present Invention relates to a rolling guide s 
apparatus of contact-type for guiding a rolling member 
along a linear passage or the like, more particularly, to a 
structure of a rolling member circulation passage and 
also relates to a method of manufacturing a movable 
block of the rolling guide apparatus. 10 

Background Art 

A conventional rolling guide apparatus of this type 
generally has a structure in which a movable block is • is 
supported to be movable along a guide rail through a 
number of rolling members, the movable block is pro- 
vided with a circulation passage through which the roll- 
ing members are guided and circulated. The rolling 
member circulation passage is formed with a loaded 20 
rolling member rolling passage composed of loaded 
rolling member rolling grooves formed to opposing sur- 
faces of the movable block and the guide rail, respec- 
tively, and is formed with a return passage formed to a 
non-loaded area and connected at their both end por- 25 
tions with the loaded rolling member rolling passage so 
that the rolling member circulates the loaded rolling 
member rolling passage and the return passage. The 
return passage is composed of a rolling member 
escape hole extending in parallel to the loaded rolling 30 
member rolling passage and a direction changing pas- 
sage connecting both end portions of the rolling mem- 
ber escape hole to both ends of the loaded rolling 
member rolling passage to change the rolling direction 
of the rolling member. 35 

In the conventional structure, however, the rolling 
member escape hole is formed through a drilling work- 
ing to a block body so as to penetrate it vertically, which 
requires a troublesome working and involves a factor of 
cost increasing. 40 

In order to obviate this defect, a conventional tech- 
nology has provided a structure in which a rolling men> 
ber escape hole in a non-loaded area is formed by 
cutting away a side surface of the block body and the 
cut-out portion is covered by a cover member formed of 45 
a resin material, for example. However, according to this 
conventional structure, it is difficult to assemble the roll- 
ing member circulation passage, and noise is generated 
due to an assembling error, thus providing a problem. 

Furthermore, in the conventional rolling guide so 
apparatus, it is attempted to construct the block body to 
have a sufficient rigidity so as not to be deformed even 
if a heavy load is applied to the guide apparatus. On the 
contrary, in a case where there causes a large misalign- 
ment between the guide rail and the movable block (for ss 
example, an error in degree of parallelism between a fix- 
ing surface of the guide rail and a fixing surface of a con- 
veyer table fixed to the movable block), an unnatural 
force is applied to a contact surface between the rolling 


member and the rolling member rolling groove. This 
unnatural force obstructs smooth rolling of the rolling 
member and. hence, the rolling member and the rolling 
member rolling groove are easily worn, providing a 
problem. 

In view of this point, in the case of the structure in 
which the rolling member escape hole is formed by cut- 
ting away the outside surface of the block body, the 
block body has a reduced thickness portion con'espond- 
ing to the cut-away portion and hence the rigidity thereof 
is lowered con-espondingly. However. In the type of this 
structure, the rolling member contacts the cutout portion 
of the block body and then is covered by the cover mem- 
ber. Therefore, the thickness of the block body is not 
reduced to a thickness more than that corresponding to 
a gap between the rolling member escape hole and the 
loaded rolling member rolling groove and the rigidity is 
also not reduced correspondingly. However, the. gap 
between the rolling member escape hole and the rolling 
member rolling groove is not so much reduced because 
of the smooth rolling direction changing of the rolling 
member. Thus, there is a limit to reduce the thickness of 
the block body 

The rolling member circulates the circulation pas- 
sage formed in the loaded and non-loaded areas, and 
as far as the positional relationship of the rolling mem- 
ber escape hole with respect to the loaded rolling mem- 
ber rolling groove is not accurately decided, the 
direction changing passage between the loaded rolling 
member passage and the rolling member escape hole 
is not also accurately positioned. Further, in a case 
where the loaded rolling member rolling passage is not 
smoothly and continuously connected with the direction 
changing passage, the rolling member is not smoothly 
rolled and circulated therein. 

Furthermore, a retainer is also disposed to both 
sides of the loaded rolling member rolling passage for 
preventing the rolling member from falling off at a time 
when the movable block is disassembled from the guide 
rail. It is necessary to form a gap between the retainer 
and the rolling member rolling passage so that the roll- 
ing member does not interfere with the retainer at a time 
when the rolling member rolls in and along the rolling 
member rolling passage, and because of this reason, it 
is necessary to accurately position the retainer with 
respect to the loaded rolling member rolling passage 
and it is also required for the passage to have an accu- 
rate lineality. 

Still furthermore, in the conventional structure, 
respective members or elements assembled with the 
movable block body made of steel are often fastened by 
insuffident fastening force, and because of tiiis reason, 
these members or elements resonate and generate 
noises, thus also providing a problem at a time of the 
rolling circulation of the rolling member particularly in 
the non-loaded area at which the rolling member is 
rolled with no load. 

The present invention was conceived to solve tiie 
above problems and aims to provide a rolling guide 
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apparatus which does not require a drilling working for a 
rolling member escape hole by integrally molding a 
block body and at least the rolling member escape hole 
through a molding process, assembling process can be 
possibly reduced and generation of rtoise during the 
rolling of the rolling menrdDer is effectively reduced, and 
also provide a method of manufacturing the movable 
block. 

In addition to the above object it is aimed to change 
the rigidity of the block body without changing a gap 
between the rolling member escape hole and the 
loaded rolling member rolling groove. 

Furthermore, in addition to the above objects, It is 
aimed to ensure smooth circulation of the rolling mem- 
ber by accurately positioning the rolling nriember circula- 
tion passage with respect to the rolling member rolling 
groove. 

Disclosure of Invention 

The present invention relates to a rolling guide 
apparatus in which a movable block is supported to be 
movable along a guide rail through a number of rolling 
members, a circulation passage for guiding circulation 
of the rolling members is formed to the movable block, 
the rolling member circulation passage being composed 
of a loaded rolling member rolling passage in a loaded 
area between loaded rolling member rolling grooves 
formed to opposing surfaces of the movable block and 
the guide rail and a non-loaded return passage for 
returning the rolling members in the loaded area from 
one end of the loaded rolling member rolling passage to 
another one end thereof, the return passage being com- 
posed of a rolling member escape hole extending in 
parallel to the loaded rolling member rolling passage 
and a direction changing passage having inner and 
outer peripheral portions connecting both ends of the 
rolling member escape hole to both ends of the loaded 
rolling member rolling passage, and the rolling guide 
apparatus being characterized in that at least one of the 
rolling member escape hole, the inner peripheral por- 
tion of the direction changing passage and a retainer 
extending along the loaded rolling member rolling pas- 
sage is formed of a molded body and the molded body 
is integrally formed with a block body having high rigid- 
ity. 

The molded body may be composed of only the roll- 
ing mwiber escape hole, only the inner peripheral por- 
tion of the direction changing passage or only the 
retainer, or composed of Integral combination thereof. 

That is, the molded body may be provided with the 
rolling member escape hole and the inner peripheral 
portion of the direction changing passage integrally 
connected to the rolling member escape hole arxJ joined 
with both end surfaces of the block body 

The molded body may be provided with the rolling 
member escape hole and the retainer extending along 
the loaded rolling member rolling passage. 


The mokJed body may be provided witii the inner 
peripheral portion of the direction changing passage 
joined with both end surfaces of the block body and the 
retainer extending along the loaded rolling member roll- 
5 ing passage and Integrally connected at its both ends 
with the inner peripheral portion of the direction chang- 
ing passage. 

The molded body may be provkied with the rolling 
member escape hole, the inner peripheral portion of the 

10 direction changing passage integrally connected to the 
rolling member escape hole and joined with both end 
surfaces of the block body and the retainer extending 
along the loaded rolling member rolling passage and 
integrally connected at its both ends with the inner 

IS peripheral portion of the direction changing passage, 
the molded body having a closed sectional shape sur- 
rounded by the rolling member escape hole, the direc- 
tion changing passage and the retainer. 

Furthermore, a recess-protrusion engaging portion 

20 is formed to joining surfaces of the molded body and the 
block body 

The molded body is formed of a resin material, and 
a portion between the loaded rolling member rolling 
groove and the rolling member escape hole of the mov- 

25 able block is formed as one portion of tiie resin molded 
body so as to make reduce a thickness of the block 
body having high rigidity to provide an elastic property 
It is effective that the rolling members rolling in the 
loaded rolling member rolling passage are scooped by a 

30 guide, each in two point contact state, extending in the 
loaded area of the direction changing passage from the 
loaded rolling menrtier rolling groove to the direction 
changing passage in a manner of being separated grad- 
ually from each other. 

35 It is further characterized that the movable block is 
provided with a pair of leg portions between which the 
guide rail is interposed and a connection portion con- 
necting the leg portions, and the rolling member circula- 
tion passages are formed to the leg portions. 

40 It is characterized that a covering portion is pro- 
vided for covering at least one of upper and lower sur- 
faces of the connection portion of the movable block 
and the covering portion is integrally formed with the 
Inner peripheral portion of the direction changing pas- 

45 sage joined with botii the end surfaces of the block 
body 

The rolling member escape hole has a sectional 
shape having a rolling member passing section tiirough 
which the rolling member passes and a lubrication 
50 agent storing section capable of storing a lubrication 
agent bled outward from tiie rolling member passing 
section. 

In another aspect, the present invention relates to a 
metiiod'of manufacturing a movable block, which is sup- 
55 ported to be movable with respect to a ^ide rail through 
a number of rolling members, of a rolling guide appara- 
tus provided with loaded rolling member roiling grooves 
formed to opposing surfaces of the movable block and 
the guide rail, a rolling member escape hole extending 
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in parallel to the loaded rolling member rolling grooves, 
and a direction changing passage having inner and 
outer peripheral pations connecting both ends of the 
rolling member escape hole with both ends of the 
loaded rolling member rolling passage, the manufactur- 
ing method being characterized in that the block body is 
placed in a mold, and at least one of the rolling member 
escape hole, the inner peripheral portion of the direction 
changing passage and a retainer extending along the 
loaded rolling member rolling passage is formed inte- 
grally with the block body through an insertion molding 
process. 

The rolling member escape hole and the inner 
peripheral portion of the direction changing passage 
may be integrally formed together through the insertion 
molding process. 

The the rolling member escape hole and the 
retainer extending along the loaded rolling member roll- 
ing passage may be integrally formed together through 
the insertion molding process. 

The inner peripheral portion of the direction chang- 
ing passage and the retainer extending along the 
loaded rolling member rolling passage may be integrally 
formed together through the insertion molding process. 

The the rolling member escape hole, the inner 
peripheral portion of the direction changing passage, 
and the retainer extending along the loaded rolling 
member rolling passage may be integrally formed 
together through the insertion molding process. 

The block body is positioned in the mold with refer- 
ence to the rolling member rolling groove formed to the 
movable block. 

According to the present invention, since the rolling 
member escape hole is integrally formed with the block 
body through the molding process, the drilling working 
can be eliminated to thereby easily form the structure. 

Particularly, since the rolling member escape hole 
forming portion is integrally formed in the non-loaded 
area with the molded body, noise which will be caused 
by an insufficient fastening force can be prevented from 
generating. 

The degree of integral formation can be increased 
by integrally forming the inner peripheral portion of the 
direction changing passage with the rolling member 
escape hole, making easy the assembling process. 

Furthermore, by integrally forming the rolling menv 
ber escape hole, the inner peripheral portion of the 
direction changing passage and the retainer, the tensile 
stress Is applied, by the shrinkage of the molded por- 
tions, to the rolling member escape hole, so that the fas- 
tening force can be increased by the remaining tensile 
stress, thus remarkably reducing the generation of the 
noise. 

Particularly, with respect to the retainer, the degree 
of straightness can be maid high by the function of the 
remaining tensile stress, so that the retainer is made 
parallel and straight with respect to the loaded rolling 
member rolling passage, and as a result, when the 
loaded rolling member is rolled and m ved, the retainer 


does not contact and interfere with the rolling member 
and the rolling member is hence rolled smoothly and the 
movable block is also smoothly nrx>ved along the guide 
rail. 

5 Furthermore, since the retainer is firmly secured to 
the block body through the tensile stress, no resonance 
is caused by the rolling vibration of the rolling member, 
thus remarkably redudng the noise. 

Further, the thickness of the block constituting 

10 material such as metal constituting the block body at its 
portion between the loaded rolling member rolling 
groove fo the rolling member escape hole which affects 
on rigidity thereof can be made thin so as to provide an 
elastic property without changing the dimension 

75 between the rolling member rolling groove and the roll- 
ing member escape hole, in other wards, with the 
dimension suitable for the smooth direction changing 
operation being maintained, by forming the rolling mem- 
ber escape hole by the nx)Ided resin body. 

20 Accordingly, if an assembling error between the 
guide rail and the movable block (for example, misalign- 
ment such as assembling error due to an error in paral- 
lelism between the fixing surface of the guide rail and 
the fixing surface of a conveyer table to be fixed to the 

25 movable block) be caused, such error can be absorbed 
through the flexibility of the thin portions of the block 
body and the contact portion between the rolling mem- 
ber and the rolling member rolling groove is prevented 
from being applied with an excessive force. 

30 The rolling member escape hole is formed so as to 
provide a sectional shape having a rolling member 
passing section along which the rolling members roll 
and a lubrication agent storing section capable of stor- 
ing lubrication agent bled outward from the rolling mem- 

35 ber passing section, and according to such structure of 
the rolling member escape hole, since the lubrication 
agent can be retained without obstructing the circulating 
motion of the rolling member, the smooth circulating 
motion thereof can be surely maintained for the fong 

40 time operation with no substantial maintenance. Fur- 
thermore, the escape hole having such complicated 
sectional shape can be easily formed through the mold- 
ing process. 

The positioning of the block body inserted into tiie 
45 mold is performed with reference to the rolling member 
rolling groove through the insertion molding process, 
and accordingly, since tiie position of the rolling mem- 
ber escape hole and the position of the retainer can be 
determined with reference to the rolling member rolling 
50 groove, the relative positional relationship anriong the 
loaded rolling member rolling passage, the direction 
changing passage and tiie escape hole constituting tiie 
rolling member circulation passage can be exactiy 
determined. Accordingly, no staged portion is formed to 
55 the connection portion between the loaded rolling mem- 
ber rolling passage, the Inner peripheral portion of tiie 
direction changing passage and the rolling member 
escape hole, thus smoothly drculating the rolling mem- 
bers. 
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Furthermore, when the position of the block body in 
the mold is determined, the contacting portion of the 
mold with the block body is minimally limited to the roll- 
ing member rolling groove by positioning it with refer- 
ence to the rolling member rolling groove, and the other 
portions of the mold can be maintained with non-contact 
state, which requires no precise working, thus easily 
performing manufacturing process. 

Brief Descr^tion of Drawings 

Figs. 1 through 5 shows a rolling guide apparatus 
according to one embodiment of the present inven- 
tion, in which: Rg. 1(a) is a vertical sectional view 
and Rgs. 1(b) to 1(d) show structures of a ball cir- 
culation passage; 

Fig. 2(a) is a perspective view of an outer appear- 
ance of the rolling guide apparatus of Rg. 1 and 
Fig. 2(b) is a disassembled perspective view of a 
movable block; 

Rg. 3 shows a disassembled perspective view of 
the block body and a molded body of the movable 
block of the rolling guide apparatus of Fig. 1 ; 
Rg. 4 shows the movable block body of the rolling 
guide apparatus of Rg. 1, in which Fig. 4(a) is a 
front view. Rg. 4(b) is a side view. Rg. 4(c) is a sec- 
tional view taken along the line C-C of Fig. 4(a) and 
Fig. 4(d) is a sectional view taken along the line D- 
D of Fig. 4(b); and 

Fig. 5 shows a side cover of the rolling guide appa- 
ratus of Fig. 1 . in which Rg. 5(a) is a front view, Fig. 
5(b) is a sectional view taken along the line B-B of 
Fig. 5(a), Rg. 5(c) is backside view, Fig. 5(d) is a 
sectional view taken along the line D-D of Rg. 5(c), 
Fig. 5(d) is a sectional view taken along the line E- 
E of Rg. 5(c) and Fig. 5(f) is a end view along the 
line F-F of Rg. 5(b). 

Rg. 6 is a view showing a manufacturing process of 
the movable block of the rolling guide apparatus of 
the present invention. 

Fig. 7 shows a rolling guide apparatus according to 
another embodiment of the present invention, in 
which Fig. 7(a) is a vertical sectional view. Fig. 7(b) 
is a view shovving an endless type retainer and Fig. 
7(c) is a plan view partially broken away. 
Fig. 8 shows a structure of a further rolling guide 
apparatus utilizing the endless type retainer of Fig. 
7. in which Rg. 8(a) is a vertical sectional view, Rg. 
8(b) Is a plan view and Rg. 8(c) is a view showing 
the retainer. 

Figs. 9(a) to (g) represent structures of various 
types of the rolling guide apparatus of the present 
invention. 

Best Mode For Embodying Invention 

The present invention will be described hereunder 
by way of the embodiments shown in the accompanying 
drawings. 


Rgs. 1 and 2 represent a rolling guide apparatus of 
one embodiment according to the present invention. 

The rolling guide apparatus 1 has a structure in 
which a movable block 2 is supported, through a plural- 
5 ity of balls as rolling members, by a guide rail 4 to be 
movable therealong. 

The movable block 2 has a 3-shape in section and 
is provided with a pair of leg portions 5. 5 between 
which the guide rail 4 is interposed and a horizontal por- 
10 tion 6 to which the leg portions 5, 5 are rigidly con- 
nected. 

Four ball circulation passages 7' for guiding a 
number of balls 3 are formed to the movable block 2. In 
the illustrated example, two pairs of upper and lower cir- 

75 culation passages 7 are formed to the bilateral leg por- 
tions 5. 5, respectively. 

Each of the respective bait drculation passages 7 is 
composed of a loaded ball rolling passage 8 defined by 
loaded ball roiling grooves 8a. 8b respectively formed to 

20 the opposing surfaces of the rTX)vabIe block 2 and the 
guide rail 4 and a return passage 9. formed in a non- 
loaded area, for returning the balls 3 from one end of the 
loaded ball rolling passage 8 to the other one end 
thereof. 

25 Contact lines showing directions of contact angles 
of the four rows of the loaded bails incline in directions 
to be closed with respect to horizontal line towards the 
center of the guide rail 4. In such structure, the contact 
line means a line connecting contact portions of the 

30 bails contacting to the ball rolling grooves of the mova- 
ble block and the guide rail, and the term **contact line" 
used hereinafter means the same content. 

The return passage 9 formed to the non-loaded 
area is corrposed of a ball escape hole 10 extending in 

35 parallel to the loaded ball rolling passage 8 and a ball 
rolling direction changing passage 1 1 connecting both 
ends of the ball escape hole 10 to both the ends of the 
loaded ball rolling passage 8. The direction changing 
passage 1 1 is composed of an end surface cover por- 

40 tion 16 integrally joined with the end surface of a high 
rigid movable block body 13, to which the loaded ball 
rolling passage is formed, and a side cover 14 as an 
outer periphery constituting member. 

In the illustrated embodiment, an escape hole form- 

45 ing portion 15 to which the bail escape hole 10 of the 
ball circulation passage, the end surface cover portion 
16 and a retainer 17 extending along the loaded ball 
rolling passage are formed with a resin mokied body 12 
integrally with tfie high rigid block body 13 . 

50 The escape hole forming portions 15 are joined 
integrally with cutouts 18, substantially rectangular in 
section, formed to the bilateral side surfaces of the 
metallic block body 13. and the two rows of the upper 
and lower ball escape holes 10 are independently 

55 formed with space. Each of the ball escape holes 10 is 
entirely peripherally sun^ounded by the escape hole 
forming portion 15. In the illustrated emtxxJiment. an 
inside portion 10a of the bail escape hole 10 is formed 
in arc shape, and this inside portion 10a is integrally 
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connected with the end surface cover portion 16 inte- 
grally joined to the end surface of the block body 13. 

The most simple structure of the end surface cover 
portion 16 is shown in Fig. 1(c) and comprises only an 
inner peripheral portion 19 of each of the direction 
changing passages which is connected with the inside 
portion 1 0a of the ball escape hole 1 0. but in the present 
embodiment, a staged protruded portion 20 f itted to the 
side cover 14 is fomied, and an inner periphery guide 
surface 1 1 a of the direction changing passage is formed 
in shape of recess to the staged protruded portion 20. 
Further, a central staged protmded portion 21is formed 
to the end surface of the horizontal portion 6 of the block 
body 13 so as to connect the bilateral staged protruded 
portions 20. 20. 

Recess-protrusion engaging portions 23 are 
formed to surfaces to be joined of the bilateral staged 
protruded portions 20 and the end surface of the block 
body 13 for preventing the mold forming member and 
the block body from positionally shifting from each other 
through their recess-protrusion engagement. Each of 
these recess-protrusion engaging portions 23 is conv 
posed of a recess 23a formed to the end surface of the 
block body 13 and a protrusion 23b fitted to the recess 
23a. 

Screw tap holes 20a are formed to the end surfaces 
of the bilateral staged protruded portions 20 for fasten- 
ing the side covers 14. These screw tap holes 20a are 
formed to the end surfaces of the molded body 12, and 
on the other hand, tap prepared holes each having a 
diameter smaller than that of the tap hole 20a are 
formed, through resin formation, to the end surfaces of 
the block body 13 to positions corresponding to the 
screw tap holes 20a, respectively, and screw tap holes 
20a are also formed to these prepared holes. The side 
covers 14 are formed with bolt insertion holes 22a 
through which bolts 22 are inserted and screw engaged 
with tiie screw tap holes 20a, thereby fastening the side 
covers 14. 

The staged protruded portions 20 and the central 
protruded portion 21 are both formed with positioning 
holes 25 at their end faces at portions near the ball roll- 
ing direction changing portions 11. and the side covers 
14 are formed with positioning projections 24, at tiieir 
end surfaces, at portions near the ball rolling direction 
changing portions 1 1 corresponding to the positioning 
holes 25. These positioning projections 24 and holes 25 
are engaged with each other when these mennbers are 
joined together, whereby the outer peripheral side of the 
ball rolling direction changing portion 11 on tiie side 
cover side and the inner peripheral side of the ball roll- 
ing direction changing portion 11 on the mold forming 
member side of the block body 13 can bie surely posi- 
tioned.* 

The innerperphery of the ball escape hole 10 may 
have a simple circular section having a diameter slightiy 
larger tiian that of the rolling ball, but a guide projection 
10b as shown in Fig. 3(b) will be provided for constitut- 
ing three-point contact structure, or a spline shape 


guide projection 10c as shown in Rg. 3(c) may be pro- 
vided. Since Uie position of the ball is determined by 
three point support structure, it is desired to provide the 
guide projections contacting the ball at more than three 

5 points and portions other than the projections 10b and 
10c may be formed as escape. It is desired that the gap 
between the ball outer periphery and a virtual circle 
connecting the tip ends of the projections 10b and 10c 
is made small so as to be approximately equal to the 

10 diameter of the ball. 

According to this structure, the balls 3 are guided by 
the tip ends of these projections, thus preventing mean- 
dering motion of the balls 3. 

Furthermore, a lubrication agent such as grease in 

15 the ball escape hole 10 stays in a portion between the 
guide projections 10b and 10c, and accordingly, resist- 
ance caused by the lubrication agent during the rolling 
motion of the balls 3 through the escape holes 10 can 
be made small, thus tiie balls 3 being smoothly rolled 

20 with less obstruction of tiie lubrication agent. 

Still furthermore, as shown in Rg. 3(d), a structure 
in which parallel two rows of the ball escape holes 10. 
10 are connected with each otiier to prevent the balls 3 
from clogging due to the presence of tiie lubrication 

25 agent. In this arrangement tiie connection groove lOd 
acts as lubrication agent stay position so that the lubri- 
cation agent staying in front of tiie balls does not 
obstruct the rolling of the balls 3. 

The ball escape hole 10 is formed so as to provide 

30 Other various shapes in its section such as shown in 
Figs. 3(h). (i) and Q) showing triangular shape, square 
shape and grooved circular shape, respectively. That is. 
in other wards, it will be said that it is desired for the ball 
escape hole to have a non-circular section provided with 

35 a virtual circular section 10A as a rolling member pass- 
ing section for passing the ball 3 as rolling member and 
a lubrication agent staying section 106 capable of stor- 
ing the lubrication agent bled out from the virtual circular 
section 10A. 

40 In the conventional drilling technology, it is impossi- 
ble to form the ball escape hole having such section as 
mentioned above and such drilling working can be real- 
ized by the integral molding method according to the 
present invention. 
45 Further, in order to make large tiie rotation radius of 
tiie ball in the direction changing passage 11. tiie both 
end portions of the ball escape hole forming portion is 
cut away at the outer peripheral portion of the ball 
escape hole 10 by a predetermined length, and accord- 
so ing to the ball escape hole forming portion 15 of the 
above sti'ucture provided for the side cover 14, tiie cut- 
out portion 27 is covered to thereby connect the end 
portion of the ball escape hole 1 0 with the end portion of 
tiie direction changing passage 11. That is, since the 
55 balls 3 can be circulated more smoothly by making pos- 
sibly large the rotation radius of the direction changing 
passage, it will be not desired to adopt the structure 
having a small curvature. 
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The escape hole outer periphery forming portion 26 
of the side cover 14 is formed with positioning projec- 
tions 28 and the end surfaces of the cutout portions 27 
formed to both the ends of the escape hole forming por- 
tions 15 of the mold forming member 12 are formed with 
positioning holes 29. wNch are engaged with the pro- 
jections 28 with each other. According to this structure, 
the ball escape holes 10 and the ball direction changing 
passages 1 1 are surely positioned at their outer periph- 
eral and inner peripheral sides, providing no staged por- 
tion at the joined portions. Since the connection 
portions between the ball escape holes 10 and the 
direction changing passages 1 1 are formed as continu- 
ous guide surfaces with no staged portion, the smooth 
circulation of the balls 3 can be ensured. Particularly, as 
shown in Rg. 3(e), it is desired for the ball escape hole 
10 to have an annular tapered projection lOe and 
desired for the cfirection changing passage 1 1 to have a 
taper received portion 11e which is circumferentially 
entirely engaged witii the tapered projection lOe as a 
faucet joint engagement The tapered projection 10e 
and the taper receiving portion 11e are formed at the 
connection portion of the ball escape hole 10 and the 
direction changing passage 1 1 . According to this struc- 
ture, the ball escape hole 10 and the direction changing 
passage 11 can be substantially completely joined 
together. 

The retainer 17 acts to hold ihe balls 3 to prevent 
the balls 3 from falling off from tiie movable block 2 
when the guide rail 4 is drawn out from the movable 
block 2. and in the assembling state of the guide rail 4 
and the movable block 2, ttie retainer 17 is designed in 
its dimension so that a gap is formed between the 
f'etainer 17 and the balls 3 so as not to obstruct the roll- 
ing motion of tiie balls rolling in tiie loaded ball passage 
8. 

In the described embodiment the retainer 1 7 is dis- 
posed between the upper and lower two rows of loaded 
balls 3 formed to the bilateral.leg portions 5. 5 and 
includes a first retainer section 30 for holding the lower 
edge portion of tiie ball 3 in tiie upper row of balls 3 and 
the upper edge portion of the ball 3 In tiie lower row of 
balls 3, a second retainer section 31 for holding the 
upper edge portion of the ball 3 of tiie upper row of balls 
3 and a third retainer section 32 for holding the lower 
edge portion of the bail 3 of tiie lower row of balls 3. The 
upper ball row is held by the first and second retainer 
sections 30 and 31 and tiie lower ball row is held by tiie 
first and third retainer sections 30 and 32. The portions 
of tiie balls 3 are exposed between tiiese first to third 
retainer sections 30, 31 and 32 and contact tiie ball roll- 
ing groove 8b on tiie guide rail side to be capable of 
freely rolling. 

These retainer sections 30. 31 and 32 are integrally 
connected, at their both ends, witii the end surface 
cover portion 16. and in tiie illustrated embodiment, the 
third retainer section 32 is integrally connected with tiie 
ball escape hole forming portions 15 of the bilateral leg 
portions 5. 5 of the block body 13 through the lower sur- 


face cover portion 33 covering the lower side surfaces of 
the leg portions 5. 5. 

The connection between the ball direction changing 
passage 1 1 and tiie loaded ball passage 8 is done by 

5 tiie manner such that each of the balls 3 is scooped 
gradually at bilateral two points by a tongue piece 34 
having a boat shape serving as a guide suitable for 
scooping the ball 3 by invading the loaded area, the 
tongue piece 34 being provided at the outer peripheral 

10 end portion of tiie direction changing passage of the 
side cover 14, tiiereby smoothly ti-ansferring the balls 3 
to the direction changing passage 1 1 from tiie loaded 
ball passage 8. That is, as shown in Fig. 3(f), the tongue 
piece 34 is provided witii a groove 34a having a width 

15 gradually reduced towards both the end portions, and 
as shown in Fig. 3(g). the ball 3 is supported at two 
points and the loaded ball 3 then rolls apart from the ball 
rolling groove 8b of the guide rail 4. 

Accordingly the ball 3 circulates to the direction 

20 changing passage 11 from the non-loaded ball hole 10 
through the tapered projection and receiving portions 
lOe and H e. then, to tiie loaded ball passage 8 in the 
loaded area through the boat shaped tongue piece 34. 
to the direction changing passage 1 1 at tiie end portion 

25 of the tongue piece 34 and again to the ball escape hole 
10 through the tapered projection and receiving por- 
tions 10e and 1 1 e. thus tiie balls 3 being circulated in a 
rolling state through tiiis circulation route. Thus, the 
connection portions of tiiese portions are not formed 

30 with no staged portion to thereby smoothly perform the 
drculation of the balls 3. 

According to tiiis structure, in which, as shown in 
Fig. 3(b), the ball escape hole 1 0 has at least ttiree point 
contact structure by providing the guide projections 1 0b, 

35 10c. the balls 3 roll from the two point contact state in 
the scooping operation of the boat bottom shaped 
tongue piece 34 to the three point contact structure, and 
an ideal ball rolling route can be established throughout 
tiie entire ball circulation passage, so that the balls 3 

40 can be smoothly rolled thereaiong, and hence, genera- 
tion of noise caused by unbalanced rolling of the balls 3 
can be also minimized. In addition, since tiie idle ball 
rolling is also reduced, the noise can be minimized. 
The movable block 2 of the rolling guide apparatus 

45 according to tiie present invention of the structure 
described above will be manufactured in the following 
manner. 

A loaded ball rolling groove 8a is preliminarily 
formed to the block body 13, and the block body 13 is 

50 inserted into tiie mold 40 to integrally form tiie rolling 
member escape hole 10 to the block body 13 tiirough 
tiie insertion molding process. 

Fig. 6 shows a sti-ucture of tiie mold, which is 
formed with a cavity 41 for forming ball escape hole 

55 forming portions 1 5 outside the leg portions 5, 5, a cav- 
ity 42 for forming the retainers 1 7 inside the leg portions 
5, 5 and a cavity 43 for forming the inner peripheral por- 
tions of the direction changing passages 19 at both lon- 
gitudinal ends of tiie leg portions 5. 5. A stationary mold 
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hall 44 is provided with a protruded portion 45 to be fit- 
ted to the ball rolling groove 8a to position the same and 
a movable mold half 46 is provided with a pin 47 for 
forming the ball escape hole 10. 

. At the time of the insertion molding process, as 
shown in Fig. 6(c), the positioning inside the mold 40 is 
made with reference to the ball rolling groove 8a of the 
block body 13. According to this manner, when the 
insertion molding process is performed with reference 
to the ball rolling groove 8a, since the positioning of the 
ball escape hole 10 and the retainer 17 can be done, 
relative positional relationship among the loaded ball 
rolling passage 8. the direction changing passage 1 1 
and the ball escape hole 10 can be accurately estab- 
lished. 

In addition, at the time of the positioning in the mold 
40 for the block body 13, if the positioning is performed 
with reference to the ball rolling groove 8a. the contact 
point to the block* body 13 is minimally made to the ball 
rolling groove 8a and the other portions of the mold 40 
are allowed to take non-contact arrangement and an 
accurate working is hence not required to these por- 
tions of the mold 40, resulting in easy manufacture 
thereof. 

Furthermore, the inner peripheral portion 19 of the 
direction changing passage can be integrally formed 
with the block body 13 together with the ball escape 
hole 10 through the insertion molding process. 

The retainer 17 can be also integrally formed with 
the block body 13 together with the ball escape hole for- 
mation portion 15 and the end surface covering portion 
1 6 through the insertion molding process. 

Thereafter, the direction changing passage 1 1 can 
be completed at botii the end portions of tiie loaded ball 
rolling groove 8a by assembling tiie side covers 14. 

According to the rolling guide apparatus of the 
structure described above, the ball escape hole forming 
portion 15 is integrally formed witii the block body 13 as 
the mold forming txxjy 12 through the insertion molding 
process, so that the drilling working for the ball escape 
hole 10 can be eliminated, tiius making simple the man- 
ufacturing process. 

Furthermore, since the integral molding can be 
realized through the molding process, any assembling 
process can be eliminated, thus reducing the assem- 
bling working. 

Still furthermore, according to the present embodi- 
ment, the ball escape hole forming portion 15, the end 
surface covering portion 16 and the retainer 1 7 are inte- 
grally formed as the mold fomiing body 12, thus making 
more simple tiie manufacturing process. 

According to the structure for enclosing the outer 
periphery of the block body 13. a tensile stress is 
applied, by the shrinkage of the mold forming body 12, 
to tiie retainer 17, tfie escape bail forming portion 15 
and the end surface covering portion 16, and hence, the 
ball escape hole forming portion 15 and tiie retainer 17 
are formed with high degree of sfaightness. Particu- 
larly, the ball 3 and the respective retainer sections are 


not contacted by the application of the tensile stress to 
the thin retainer sections for the upper side loaded ball 
and the lower side loaded ball, thus realizing smooth cir- 
culation of tiie balls 3. 

5 However, in a case where the retainer 1 7 is formed 
of a resin material, there is a case of causing a shifting 
in position by temporary lowering of the tensile stress by 
a creeping phenomenon, and for such case, tiie joining 
surfaces of the first retainer section 30 of the retainer 1 7 
10 and the block body 13 are formed witii' recesses and 
protrusions so as to be firmly joined together through 
the engagement of these recesses and protrusions. 
This engagement structure is composed of an engaging 
groove 35 formed to tiie joining surface of tiie block 

15 body 13 so as to extend entirely along tiie axial direction 
of the block body 13 and an engaging protrusion 36 f it- 
ted to the engaging groove 35. This engaging protrusion 
36 is formed by invading tfie forming material into the 
groove 35 at the molding time. It will be of course noted 

20 that substantially tiie same engagement is realized to 
tiie joining surfaces between tiie second and ttiird 
retainer sections 31 , 32 and the block body 13. 

Furthermore, according to tiie present embodi- 
ment tiie thickness of the block constituting material 

25 such as metal constituting the block body 13 at its por- 
tion between the loaded ball rolling groove 8a to the ball 
escape hole 10 which affects on rigidity tiiereof can be 
made tiiin so as to provide an elastic property without 
changing the dimension between the ball rolling groove 

30 8a and tiie ball escape hole 10, in other wards, with tiie 
dimension suitable for the smooth direction changing 
operation being maintained, by forming the ball escape 
hole 1 0 by the resin molded body 1 2. The tiiin thickness 
of the block body will be perfamed by making large the 

35 tiiickness of the circular portion as shown with two-dot 
chain line a in Fig. 1{a) or by performing a linear cutting 
as shown with two-dot chain line b in Fig. 1 (a). 

Accordingly, if an assembling enror between the 
guide rail 4 and tiie movable block 2 (for example, mis- 

40 alignment such as assembling error due to an error in 
parallelism between the fixing surface of the guide rail 4 
and tiie fixing surface of a conveyer table to be fixed to 
tiie movable block 2) will be caused, such en-or can be 
absort)ed tiirough the flexibility of the tiiin leg portions of 

45 tiie block body 13 and tiie contact portion between the 
ball 3 and the ball rolling groove 8a is prevented from 
being applied by an excessive force. 

The ball escape hole may be formed to a structure 
in which half of tiie ball escape hole 10 is integrally 

50 formed as shown in Fig. 3(k). In such case, an effect 
due to the thin tiiickness of the block body will be 
expected in comparison with the drilling working to tiie 
metal block though this effect may be small in compari- 
son witii tiie above embodiment. 

55 Fig. 7 represents ahotiier embodiment according to 
tiie present invention, in which like reference characters 
are added to elements or portions corresponding to 
those of the first mentioned embodiment and explana- 
tions thereof are omitted hereunder 
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In this embodimenl. one ball row is formed to each 
of bilateral leg portions 5 of the movable block 2. and the 
balls 3 are held by means of an endless retainer 50 as 
shown in Fig. 7(b). 

The endless retainer 50 is a flexible belt-shaped s 
member formed of a resin or like material, and a number 
of ball retaining holes 50a are formed with predeter- 
mined space from each other. The ball 3 Is held by the 
inner peripheral surface of the respective ball retaining 
holes 50a to be freely reliable and slidable to thereby io 
guide the bails along the entire periphery of the ball dr- 
cuiation passage 7. Spacers 50b, each having a recess 
of spherical crown shape corresponding to an outer 
spherical shape of the ball, are disposed between adja- 
cent ball retaining holes 50a so as to squeeze the ball 3 is 
from both axial sides of the retainer 50. 

Since the endless retainer 50 is vibrated during the 
rolling motion of the balls 3. retainer support members 
55 to 58 are disposed linearly along the loaded ball roll- 
ing passage 8 to suppress the vibration thereof, and a zo 
guide groove 60 is also formed to the ball escape hole 
10 for guiding both side edges of the endless retainer 
50. 

In this embodiment of Fig. 7. the ball escape hole 
forming portion 15, the end surface covering portion 16 2S 
and the retainer support members 55 to 58 are formed 
integrally as the molded body 12. The contact line of the 
left side ball 3 is inclined downward towards the central 
portion of the guide rail 4 by a predetermined angle with 
respect to the horizontal line H, and the contact line of 30 
the right side ball 3 is inclined upward towards the cen- 
tral portion of the guide rail 4 by a predetermined angle 
witii respect to the horizontal line H. Thus, these contact 
lines are substantially in parallel to each other. In an 
arrangement of a certain contact angle case, there may 3s 
appear a case wherein each of the retainer support 
members has a portion having insufficient thickness, so 
that a reinforcing member 60 such as metal plate may 
be embedded to such portion as occasion demands. In 
the illustrated embodiment, the reinforcing members 60 40 
such as metal plates are embedded in the right upper 
retainer support member 56 and the left lower retainer 
support member 57. 

An upper surface covering portion 51 for covering 
the upper surface of the t»lock body 13 and an inner 45 
peripheral surface covering portion 54 for covering the 
upper surface of the inner periphery of the central 
recessed portion 13a of the block body 13 are provided 
to the block body 13. These covering members 51 and 
54 are formed integrally tfvough the end surface cover- so 
ing portion 16 to thereby achieve the reinforcement of 
the block body 1 3 and the resin portion formed integrally 
witii the block body 13. The inner peripheral surface 
covering portions 54 are formed integrally with the left 
upper retainer support member 55 and the right upper ss 
retainer support member 56. Lower surface covering 
portions 61 for covering the lower surfaces of the leg 
portions 5, 5 of the block body 13 are also integrally pro- 
vided to the block body 1 3 and formed integrally with the 
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left and right lowerretainer support members 57 and 
58. 

The upper surface of the block body 13 has a low 
level surface portion 52 and a high level surface portion 
53 having a surface level higher than that of the lower 
level surface portion 52, arxJ the high level surface por- 
tion 53 is formed as a bearing surface formed with a bolt 
hole 54 through which a fixing bolt is inserted for clamp- 
ing, whereby the upper surface covering portion 51 is 
covered over the lower level surface portion 52 to make 
equal the surface level to that of the high level surface 
portion 53, providing a flat surface of the block body 1 3. 
In this embodiment, two high level surface portions 53 
are provided in correspondence to the left and right leg 
portions 5, 5 of the block body 13. and three low level 
surface portions 52 are provided at an intermediate por- 
tion between the two high level surface portions 53 and 
at bilateral both end portions of the block body 13. 

Rg. 8 shows an example of a structure which uti- 
lizes tiie endless retainer 50 descrtoed above. 

In this example, tiie levels in arrangements of the 
left and right balls 3 are made different in a manner such 
that one of the ball rows is arranged to the right side 
edge of the upper surface of the guide rail 4 and the 
other one of the ball rows is arranged to the intermedi- 
ate portion of the left side surface of the guide rail 4. The 
block body 13 is formed to have substantially an L- 
shape in section having one leg portion 5, and one of 
tfie ball escape holes 10 is formed to the right side por- 
tion of the upper surface of the horizontal portion 6 of 
the block body 13 and tine otiier one of the ball escape 
holes 10 is formed to the leg portion 5. That is, a cutout 
62 is formed to the right edge portion of the upper sur- 
face of the horizontal portion 6 of tiie block body 13. and 
the ball escape hole forming portion 15 formed of the 
resin material is integrally joined with the cutout 62 and 
the oUier ball escape hole forming portion 15 is inte- 
grally joined witii a cutout 63 formed to tiie lower surface 
of tiie leg portion 5 and Uie corner portion of the left side 
surface tiiereof. 

The left side surface covering portion 64 of the leg 
portion 5 and the left upper retainer support member 55 
disposed to the Inner periphery of the leg portion 5 are 
formed integrally through the front and rear end surface 
covering portions 1 6 so as to surround ttie leg portion 5. 
The Inner side edge portion of tiie lower surface cover- 
ing portion 61 for covering the lower surface of the leg 
portion 5 is integrally joined with the retainer support 
member 57 at the left side ball lower side edge portion. 
The escape ball hole forming portion 15 formed to tine 
horizontal portion 6 and the lower surface covering por- 
tion 65 of the horizontal portion 6 are integrally joined 
together through tiie front and rear end surface covering 
portions 16 so as to vertically surround tiie horizontal 
portion 6. The lower surface covering portion 65 and the 
ball escape hole forming portion 15 are integrally 
formed through the right side surface covering portion 
65 of tiie block body 13. and the Inner side edge portion 
of the lower surface covering portion 65 is joined with 
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the retainer support member 58 for the right lower ball 
row. 

As described above, with the structure of the block 
body 13. only the portions necessary for the positioning 
are exposed and portions not required to form with high s 
precision are covered with resin materials, so that por- 
tions of the btock body 13 requiring cut working or the 
like are reduced, thus reducing manufacturing cost. 

Fig. 9 shows a further example of jarrangement of 
the present invenfion. in which like reference numerals io 
are added to elements or portions corresponding to 
those of the fomier examples and explanations thereof 
are omitted herein. 

Fig. 9(a) shows a structural example of the linear 
motion guide apparatus provided with four rows of ball is 
circulation passages 7 as like the above first embodi- 
ment in which the bail escape hole 1 0, the inner periph- 
eral portion of the direction changing passage and the 
retainer 17 are integrally formed. This example differs 
from the former one in that the contact angle lines to the 20 
bilateral upper and lower two bait rows are opened 
towards the guide rail 4 with respect to the horizontal 
line. 

In the illustrated embodiment, one retainer 17 is 
disposed between each of bilateral upper and lower ball 25 
rows. 

An example shown in Rg. 9(b) has a structure in 
which the left and right leg portions such as shown in 
the enDbodiment of Fig. 1 are independently separated 
and which is utilized for conveying and guiding a table 30 
66 or the like by using a pair of linear motion guide 
apparatus. In this structure, the ball escape hole 10. the 
direction changing passage inner peripheral surface 19 
and the retainer 17 are also integrally formed. 

An example shown in Fig. 9(c) has a structure in 35 
which the left and right leg portions 5 of the linear 
motion guide apparatus such as shown in Fig. 9(b) are 
independently separated. In this structure, the ball 
escape hole 10. the direction changing passage inner 
peripheral portion 19 and the retainer 17 are also inte- 40 
grally formed. 

An example shown in Fig. 9(d) represents a struc- 
ture of a linear nrxjtion guide apparatus provided with 
four ball rows including two rows formed to the upper 
surface of the guide rail 4 and respective one row 45 
formed to left and right side surfaces thereof, and in this 
arrangement, the ball escape hole 10, the direction 
changing passage inner peripheral portion 19 and the 
retainer 1 7 are integrally formed together. 

In this example, the ball escape hole forming por- so 
tion 15 of the molded body 12 is fitted in a lower hole 67 
formed through the block body 1 3. 

In such arrangement, however, high precision is not 
basically required with respect to the lower hole 67 to be 
formed to the block body 13. thus easily forming the ss 
same. 

Fig. 9(g) is an example employing the structure of 
the lower hole 67 to the left and right two ball rows, and 
particularly, in this example, no retainer is provided and 


an engaging portion 68 performing recess-protrusion 
engagement for preventing the positional shifting is 
formed to the end surface of the block body 13 at the 
direction changing passage inner peripheral portion. 

Figs. 9(e) and 9(0 show exanples of an^angements 
of the linear motion guide apparatus in which rollers 3' 
are used Instead of the balls 3, and Fig. 9(e) shows a 
linear nnotion guide apparatus provided with four roller 
rows and Fig. 9(f) shows a linear motion guide appara- 
tus provided with two roller rows. 

With respect to the above examples, it is to be 
noted that the present invention is described with refer- 
ence to the linear motion guide apparatus, but it is of 
course applicable to a linear guide rail slidably assem- 
bled with a curved motion guide rail, and as the molded 
body, a die cast product, sintered metal or the like other 
than resin material may be utilized". 

According to the present invention having the struc- 
tures and functions mentioned hereinbefore, since the 
roiling member escape holes are integrally formed with 
the block body through the molding process, the drilling 
working can be eliminated to thereby easily form the 
structure. 

in addition, since the integral structure can be pro- 
vided through the molding process, the assembling 
process can be reduced. 

The degree of integral formation can be increased 
by integrally forming the inner peripheral portion of the 
direction changing passage with the ball escape hole, 
making easy the assembling process. 

By integrally forming the rolling member escape 
hole, the inner peripheral portion of the direction chang- 
ing passage and the retainer to surround the periphery 
of the block body, the tensile stress is applied, by tiie 
shrinkage of the molded portions, to the rolling member 
escape hole, the inner peripheral portion of the direction 
changing passage and the retainer, so that the degree 
of straightness of the rolling member escape hole and 
the retainer can be made high, and the generation of 
resonance noise, at the time of rolling member circula- 
tion, to the respective parts of the guide apparatus by 
residual tensile stress can be prevented. 

The low noise frequency due to the rolling member 
circulation can be prevented from causing by. the 
increasing of vibration frequency including mass of the 
block body 

Furthermore, \he thickness of the block constituting 
material such as metal constituting the block body at its 
portion between the loaded roiling member rolling 
groove to the rolling member escape hole which affects 
on rigidity tiiereof can be made thin so as to provide an 
elastic property without changing the dimension 
between the rolling member rolling groove and the roll- 
ing member escape hole, in other wards, with the 
dimension suitable for the smooth direction changing 
operation being maintained, by forming the rollirig mem- 
ber escape hole by the molded resin body. Accordingly, 
if an assembling error between the guide rail and the 
movable block (for example, misalignment such as 
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assembling error due to an error in parallelism betwieen 
the fixing surface of the guide rail and the fixing surface 
of a conveyer table to be fixed to the movable block) be 
caused, such error can be absorbed through the flexibil- 
ity of the thin portions of the block body and the contact 5 
portion between the rolling member and the rolling 
member rolling groove is prevented from being applied 
with an excessive force. 

The rolling member escape hole is fonmed so as to 
provide a sectional shape having a rolling member 10 
passing section along which the rolling members roll 
and a lubrication agent storing section capable of stor- 
ing lubrication agent bled outward from the rolling mem- 
ber passing section, and according to such stmcture of 
the rolling member escape hole, since the luljrication is 
agent can be retained without obstructing the circulating 
motion of the rolling member, the smooth circulating 
motion thereof can be surely maintained for the long 
time operation with no substantial maintenance. Fur- 
thermore, the escape hole having such complicated 20 2. 
sectional shape can be easily formed through the mold- 
ing process. 

The positioning of the block body inserted into the 
mold is performed with reference to the rolling member 
rolling groove through the insertion moldjng process, 2s 
and accordingly since the position of the rolling mem- 
ber escape hole and the position of the retainer can be 3. 
determined with reference to the rolling member rolling 
groove, the relative positional relationship among the 
loaded rolling member rolling passage, the direction 30 
changing passage and the escape hole constituting the 
rolling member drculation passage can be exactly 4. 
determined. Accordingly, no staged portion is formed to 
the connection portion between tiie loaded roiling mem- 
ber rolling passage, the inner peripheral portion of the 55 
direction changing passage and the rolling member 
escape hole, thus smoothly circulating the rolling mem- 
bers. 

Furthennore, when the position of the block body in 
the mold is determined, the contacting portion of the 40 
mold to the block body is minimally limited to the rolling 5. 
member rolling groove by positioning it with reference to 
the rolling member rolling groove, and the other portions 
of the moW can be maintained with non-contact slate, 
which requires no precise working, thus easily perform- 45 
ing manufacturing process. 

Claims 

1 . A rolling guide apparatus in which a movable block so 
is supported to be movable along a guide rail 
through a nunnber of rolling members, a circulation 
passage for guiding circulation of tiie rolling mem- 
' bers is formed to the movable blocK said rolling 
member circulation passage being composed of a ss 6. 
loaded rolling member rolling passage in a loaded 
area between loaded rolling member rolling 
grooves formed to opposing surfaces of the mova- 
ble block and the guide rail and a non-loaded return 
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passage for reffning the rolling members in the 
loaded area from one end of the loaded rolling 
member rolling passage to another one end 
thereof, said return passage being composed of a 
rolling member escape hole extending in parallel to 
said loaded rolling member rolling passage and a 
direction changing passage having inner and outer 
peripheral portions connecting botii ends of the roll- 
ing member escape hole to both ends of the loaded 
rolling member rolling passage. 

said rolling guide apparatus being character- 
ized in that at least one of said rolling member 
escape hole, said inner peripheral portion of the 
direction changing passage and a retainer extend- 
ing along the loaded rolling member rolling passage 
is formed of a molded body and said molded body 
is integrally formed with a block body having high 
rigidity 

A rolling guide apparatus according to claim 1, 
wherein said molded body is provided with the roll- 
ing member escape hole and the inner peripheral 
portion of the direction changing passage integrally 
connected to the rolling member escape hole arKi 
joined with both end surfaces of the block body 

A rolling guide apparatus according to claim 1, 
wherein said moWed body is provided with the roll- 
ing member escape hole and the retainer extending 
along the loaded rolling member rolling passage. 

A rolling guide apparatus according to claim 1, 
wherein said molded body is provided with the inner 
peripheral portion of the direction changing pas- 
sage joined with both end surfaces of the block 
body and the retainer extending along the loaded 
rolling member rolling passage and integrally con- 
nected at its boUi ends witii tiie inner peripheral 
portion of the direction changing passage. 

A rolling guide apparatus according to claim 1, 
wherein said molded body is provided with the roll- 
ing member escape hole, the inner peripheral por- 
tion of the direction changing passage integrally 
connected to the rolling member escape hole and 
joined with botii end surfaces of the block body and 
the retainer extending along the loaded rolling 
member rolling passage and integrally connected 
at its both ends with the inner peripheral portion of 
the direction changing passage, said molded body 
having a closed sectional shape surrounded by 
said- rolling member escape hole, said direction 
changing passage and said retainer. 

A rolling guide apparatus according to any one of 
daims 1, 2, 3, 4 and 5, wherein recess-protrusion 
engaging portion is formed to joining surfaces of the 
molded body and the block body 
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7. A roiling guide apparatus according to any one of 
claims 1 , 2, 3, 4, 5 and 6. wherein said nx)lded body 
is formed of a resin material, and a portion between 
the loaded rolling member rolling groove and the 
rolling member escape hole of the movable block is 5 
formed as one portion of the resin molded body so 

as to make reduce a thickness of the high rigid 
block body to provide elastic property. 

8. A rolling guide apparatus according to any one of 10 
claims 1. 2, 3. 4. 5. 6 and 7. wherein the rolling 
members rolling in the toaded rolling member roll- 
ing passage are scooped by a guide, each in two 
point contact state, extending in the loaded area of 

the direction changing passage from the loaded is 
rolling member rolling groove to the direction 
changing passage in a manner of being separated 
gradually apart from each other. 

9. A rolling guide apparatus according to any one of 20 
claims 1, 2, 3. 4, 5. 6. 7 and 8, wherein the movable 
block is provided with a pair of leg portions between 
which the guide rail is interposed and a connection 
portion connecting said leg portions, and the coiling 
member circulation passages are formed lo said 25 
leg portions. 

10. A rolling guide apparatus according to claim 9, 
wherein a covering portion is provided for covering 

at least one 0I upper and lower surfaces of the con- 30 
nection portion of the movable block and said cov- 
ering portion is integrally formed with the inner 
peripheral portion of the direction changing pas- 
sage joined with both the end surfaces of the block 
body. 35 

11. A rolling guide apparatus according to any one of 
the preceding claims 1 to 10. wherein said rolling 
member escape hole has a sectional shape having 

a roiling member passing section through which the 40 
rolling member passes and a lubrication agent stor- 
ing section capable of storing a lubrication agent 
bled outward from the rolling member passing sec- 
tion. 

45 

12. A method of manufacturing a movable block, which 
is supported to be movable with respect to a guide 
rail through a number of rolling members, of a roll- 
ing guide apparatus provided with loaded rolling 
member roiling grooves formed to opposing sur- so 
faces of the movable block and the guide rail, a roll- 
ing member escape hole extending in parallel to the 
loaded rolling member rolling grooves, and a direc- 
tidn changing passage having inner and outer 
peripheral portions connecting both ends of the roll- ss 
ing membo- escape hole to both ends of the loaded 
roiling member rolling passage, 

said manufacturing method being charagter- 
ized in that said block body is placed in a nrxjid. and 


saiarollir 


at least .one of saia rolling member escape hole, 
said inner peripheral portion of the direction chang- 
ing passage and a retainer extending along the 
loaded rolling member rolling passage is formed 
integrally with the block body through an insertion 
molding process. 

13. A movable block manufacturing method according 
to daim 12, wherein the rolling member escape 
hole and the inner peripheral portion of the direction 
changing passage are integrally formed together 
through the insertion molding process. 

14. A movable block manufacturing method according 
to claim 12, wherein the rolling member escape 
hole and the retainer extending along tiie loaded 
rolling member rolling passage are integrally 
formed together through the insertion molding proc- 


15. A movable block manufacturing method according 
to daim 12, wherein the inner peripheral portion of 
tiie direction changing passage and the retainer 
extending along the loaded rolling member rolling 
passage are integrally formed together through tiie 
insertion molding process. 

16. A movable block manufacturing method according 
to claim 12, wherein the rolling member escape 
hole, the inner peripheral portion of tiie direction 
changing passage, and the. retainer extending 
along the loaded rolling member rolling passage 
are integrally formed together through the insertion 
molding process. 

17. A movable block manufacturing method according 
to any one of claims 12 to 16, wherein said block 
body is positioned in the mold with reference to the 
rolling member rolling groove formed to the mova- 
ble block. 
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FIG. 3 
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FIG- 5 
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FIG. 6 
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FIG. 9 
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